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Clinical Relevance 
Malnutrition is a state of nutritional imbalance that diminishes body functions and health. In the 
United States, undernutrition clinical characteristics are divided into three contexts: malnutrition 
from an acute illness or injury; malnutrition from a chronic illness; malnutrition from a poor 
socioeconomic or environmental context.1 Making a diagnosis for any of these contexts requires 
at least two of the six criteria. The clinical characteristics analyzed are: (1) recent energy intake; 
(2) unintended weight loss; (3) loss or lack of subcutaneous fat; (4) loss or lack of muscle mass; 
(5) edema; (6) reduced grip strength. Depending on how severe the criteria are, a patient can be 
diagnosed with moderate (non-severe) or severe malnutrition. Using these criteria, both under- 
and overweight patients can be formally diagnosed.2 
Nearly 50 years ago, malnutrition was recognized for being a harmful, but low-profile condition 
in hospitals due to its insidious effects.3 Despite being largely preventable, malnutrition is still a 
pervasive problem affecting up to 27-60% of hospitalized patients globally and 33% in the 
United States.4-12 The universal malnutrition screening mandate in hospitals and subsequent 
reimbursement for malnutrition diagnosis led to more awareness.13 However, only 3.2% of 
malnourished patients are adequately diagnosed, and even less receive specialized care to reverse 
the negative effects.14,15Malnutrition carries several noteworthy risks: increased length-of-stay, 
increased medical costs, increased readmission rates, a weakened immune system, delayed 
recovery, and higher mortality.16 Malnourished patients staying in facilities with systemic level 
gaps (inadequate policies and protocols) were associated with being hospitalized for twice as 
long.17 Similar results were observed in Germany, with malnourished patients averaging (13 
days) compared to non-malnourished patients (7 days).18 In the United States, malnourished 
patients ($25,200) cost twice as much as regular discharges ($12,500).19 Furthermore, 
institutions suffer from the increased risk for readmission rates, which are penalizable by Centers 
for Medicare & Medicaid Services.20 In Singapore, malnutrition was associated with a higher 15-
day readmission rate (adjusted-RR 1.9, 95% CI 1.1-3.2).21 Additionally, unintended weight loss 
is associated with a higher risk of readmission.22 A loss of 10% or more in lean body mass 
results in immune suppression, increased risk of infections (e.g., C diff and nosocomial), and 
delayed wound healing.23-25  
Moderately malnourished patients have five times the risk of mortality and severely 
malnourished patients have nearly seven times the risk.19,26 The deleterious effects remain 
prevalent post-discharge. Malnourished patients have a higher mortality compared to non-
malnourished patients at: 1-year post-discharge (34 vs 4.1%); 2-years (42.6 vs 6.7%); 3-years 
(48.5 vs 9.9%).21 The long-term effects of malnutrition may contribute to both mortality and 
posthospital syndrome, a period of heightened vulnerability after being hospitalized.27 
This paper will answer the following: (1) what systemic issues persist and cultivate environments 
ideal for developing malnutrition in healthcare settings; (2) what realistic methods can be 
implemented to improve patient outcomes; (3) what real-world initiatives have been 
implemented to combat malnutrition; (4) how should efforts proceed in the future. 
Vulnerable Populations 
Malnutrition affects various populations within a typical medical center. This paper will 
advocate progress for three vulnerable populations: (1) surgical patients; (2) elderly; (3) cancer 
patients. While individuals with chronic kidney disease are a noteworthy population for 
malnutrition, a large portion of literature and governmental efforts (insurance coverage) 
supporting effective nutritional interventions exists. The three priority populations mentioned 
have a considerable degree of overlap and share similar characteristics that can inevitably lead to 
malnutrition.  
Geriatric 
By default, older individuals are twice as likely to be at risk for malnutrition than younger 
counterparts.28 This includes Medicare patients, where one study found 76% of older 
hospitalized Medicare patients were malnourished.29 The natural process of aging predisposes 
the geriatric population to poorer prognosis and slower recovery.30 Older adults’ predisposition 
for frailty is being recognized as a separate condition from both malnutrition and sarcopenia. 
Frailty is the loss of biological capacity across multiple organ systems, leading to a vulnerable 
state.31 Frailty in patients promotes the risk of malnutrition.30 Older individuals are also more 
susceptible to other common nutrition complications such as dehydration.32 Fortunately many of 
the clinical complications associated with malnutrition can be prevented, including mortality.4 
On the other hand, not every older adult at risk for malnutrition receives nutrition support or 
counseling despite being in the care of medical professionals.33  
Evidence suggests that hospitalization, eating dependency, poor self-perceived health, poor 
physical function, and poor appetite are additional key risk factors for older individuals.34,35 
After discharge, older adults who live alone are prone to deterioration from the inability to care 
for themselves.36  
Food insecurity, the lack of consistent safe food, exacerbates the decline in older adults. In 2018, 
more than 7 million older Americans were food insecure. Moreover, disabled and minority older 
adults are more likely to experience food insecurity.37 Older individuals are a large vulnerable 
population that is only expected to grow.38 Therefore, adequate attention is needed to reduce 
malnutrition in older adults.  
Cancer 
Obesity is a key risk factor the development of cancer, and an individual with a high BMI can 
still be malnourished. However, a higher BMI value is widely accepted as beneficial in 
individuals with both cancer and of older age.39 This practice is based on the premise that a lower 
BMI translates to increased mortality in elderly patients. 
Nearly 40% of cancer patients in the United States are malnourished.40 Malnourished patients 
with cancer have twice the all-cause mortality of non-cancer malnourished patients (RR 2.13).41 
Furthermore, having cancer, being malnourished and being at an advanced age only exacerbates 
poor prognosis. The risk rises dramatically with select complications such as neoplasms (RR 
14.95) or GI disease (RR 14.82).28 Side effects related to cancer worsen health outcomes. For 
example, 80% of all patients with esophageal cancer experience more than 10-15% of 
unintentional weight loss.42 Additionally, patients who have an esophagectomy lose their sense 
of hunger, 75% of individuals experience dumping syndrome, and nearly all experience early 
satiety.43 
Cancer treatment puts the individual through psychological and physiological stress. 
Furthermore, patients are automatically at risk for wasting due to the nature and complexity of 
cancer. Sarcopenia, a syndrome with progressive loss of lean body mass, is a hallmark sign of 
cancer cachexia.42,44 However, individuals with high BMI values skew the diagnosis of 
sarcopenia in patients. Sarcopenic obesity is a multifactorial problem that muddles patient 
assessment, treatment, and projected outcomes.45 It is estimated that 40-50% of patients with 
cancer have sarcopenic obesity—the prevalence is only expected to rise with obesity population 
trends.46  
Unfortunately, cancer cachexia is irreversible with current medicine. Therefore, the natural 
masking of sarcopenia and lean body mass due to higher BMI values, leads to worse outcomes 
for patients. Overcoming this risk factor is key, because early nutritional interventions can slow 
the progression of cancer cachexia.42 At the initiation of cancer treatment, approximately one-
fifth of patients need nutritional interventions.47 But nearly all patients need critical nutrition 
interventions by the end of their respective treatment. Late nutrition interventions can benefit the 
patient’s quality-of-life, but not the mortality.43 Initiating holistic care of patients with cancer is 
the key to optimizing outcomes. 
Surgery 
Surgery is an intensive medical procedure that produces several adverse biological reactions: 
increased cardiac and pulmonary work to maintain oxygenation; increased counterregulatory 
hormones to maintain energy homeostasis; increased protein catabolism; insulin resistant 
hyperglycemia.48 Therefore, surgical patients are at-risk for complications including malnutrition 
by default. Patients receiving surgery are not required to be screened for malnutrition prior to the 
procedure. 
Malnutrition is an independent predictor for hospitalization 1-month post-operation (OR 3.42) 
and patients are more likely to be bedridden afterwards (OR 7.37).30 There are strong 
associations with preoperative muscle wasting and subpar patient outcomes.49 The traditional 
method of fasting for hours prior to operation for all surgeries is outdated.41 Unfortunately, pre-
operative fasting for a malnourished patient worsens healing and surgical outcomes.50 Making 
matters worse, nearly three-quarters of malnourished surgical patients do not receive care from a 
nutrition professional, and virtually all malnourished surgical patients lacked a post-discharge 
care plan. 47 Combining the adverse biological reactions from surgery with poor care raises the 
risk of short-term (28-days) and long-term mortality (1-year).51 
Overview 
The three vulnerable populations (geriatric, surgery, and cancer patients) can be visualized in a 
Venn diagram. While patients may only fit one of the criteria, it is not uncommon for them to fit 
more than one of the risk factors. In older adults, the natural consequences of aging predispose 
them to being malnourished. Additionally, the inability to procure food, cook and consume 
enough food, and the tendency to rely on others exacerbates their underlying risk.  
Patients with cancer are at-risk for multiple reasons: (1) their cancer puts additional stress on the 
body, promoting catabolism and wasting; (2) side effects from treatments may make them lose 
their hunger, undergo taste changes, alter swallowing capabilities, and experience general pain; 
(3) limited support (financially and socially). 
Surgery is similar to a traumatic injury and promotes adverse biological reactions that require 
adequate nutrition to heal from. Pre-operative fasting, being bedridden, a lack of follow-up care, 
and post-discharge care promote malnutrition in surgical patients. The lack of screening for 
malnutrition pre-surgery puts patients at risk by default and enables poor patient outcomes. 
These three populations are common, complex and require pre-emptive, concerted efforts to 
effectively treat. While nutrition can be helpful to promote improved patient outcomes, it is less 
effective when administered consistently late or absent entirely. 
Reasonable Approaches 
Malnutrition risk factors are present at three distinct phases in a patient lifecycle: (1) pre-
admission, (2) during the patient’s hospitalization, (3) post-discharge (Figure 1). Prior to 
admission, individuals may become malnutrition from living in a poor food environment or 
suffering from an acute or chronic illness. Once admitted, patients may develop a poor 
nutritional status because of under recognition by staff, lack of standardized protocols, or 
inadequate resources (e.g., understaffing). When patients are discharged, they may be groggy, 
partially delirious, and not completely recovered despite being medically stable. Sending a 
patient into their same food environment without adequate post-discharge care will not improve 
their overall health outcomes. Therefore, improving health outcomes through nutrition will 
interventions at various phases in the patient lifecycle. 
 
Figure 1. Risk factors contributing to malnutrition in a patient lifecycle. 
Pre and Initial Admission 
Food Insecurity Screeners 
Unfortunately, 1 in 7 individuals across the nation rely on food banks, soup kitchens or meal 
service programs (e.g., Meals on Wheels). Both older adults and patients with cancer are more 
likely to be food insecure.37,52-54 Facilities that can handle the workload should actively screen 
for food insecure patients.55,56 Individuals who have trouble securing meals or eating consistently 
are at-risk for malnutrition.57 During the admission process, a validated two question USDA 
screener can be used.58 When a patient is flagged, a referral should automatically be sent to the 
clinical nutrition team without additional work from frontline staff. Automating repetitive tasks 
greatly reduces worker burden.  
Food Environment 
Nutrition practitioners should be familiar with the local food environment. First, understanding 
the basic demographics such as cultural background and food insecurity prevalence. Food 
insecure patients are more likely to have financial barriers (e.g., food acquisition, transportation, 
safe housing) that worsen their nutritional state.59 Second, nutrition practitioners should make 
informed decisions with the local resources in mind. Using a lens of cultural humility will 
prevent generic textbook advice that does not cater to the patient’s specific barriers. 
Cancer Malnutrition Screening 
There is not a universally recognized malnutrition screener for patients with cancer. Due to the 
complex nature of cancer, diagnosed patients are automatically at-risk for malnutrition. The 
Patient-Generated Subjective Global Assessment (PG-SGA) is recognized as the most optimal 
screening tool for patients with cancer. It independently predicts mortality51, postoperative 
complications60, and length-of-stay.61  
There are two parts to the tool, the patient generated portion and the provider generated portion. 
For the patient, the tool covers: current and recent weight; recent food intake; symptoms that 
may be indicative of poor eating (e.g., nausea, vomiting, dry mouth, early satiety); activities of 
daily living. The provider portion measures the severity of malnutrition by: assessing severity of 
weight loss; determining other comorbidities that might contribute to malnutrition; identifying 
metabolic stressors (e.g., presence of a fever); and a physical exam. The PG-SGA is an 
accessible tool for, requiring low literacy, and can be completed within minutes. 
During Admission 
Lean Body Mass 
Identifying lean body mass is a central part of the nutrition focused physical exam. However, this 
can be subjective and vary greatly between practitioners, especially when handling complex 
patients. Individuals with cancer fall into this category. When possible, CT scans should be the 
primary method for determining lean body mass.42 If CT scans are not feasible, then bedside 
ultrasound should be used.62 Nutritional professionals cannot be trained to perform CT scans, but 
they can be trained for bedside ultrasounds.63 These methods are essential to overcoming the 
sarcopenic obesity barrier by removing a layer of subjective bias.42 
Standardized Feeding Protocols 
The literature demonstrates: (1) malnutrition is prevalent in clinical settings; (2) one third of non-
malnourished patients become malnourished while hospitalized64; (3) interventions vary despite 
using the same clinical guidelines.  
Standardized feeding protocols should be established, if not already. When it comes to nutrition 
support feeding goals, there are two approaches. The first is to initiate feeding as soon as 
possible, and advocate for the patient to be fed for as long as possible. A patient might be 
prescribed 50 mL of enteral formula each hour for 24 hours (1,200 mL each day). However, the 
main barriers include mandatory tests, food-drug interactions, an unstable clinical status, and 
using outdated methods (e.g., excessive gastric residual volume checks). As a result, the patient 
will receive less than the estimated prescription (1,200 mL).  
The second approach revolves around volume-based feeding. Under this practice, a patient might 
be prescribed 1,200 mL in a day over a period at a higher rate to compensate for interrupted 
feeding. The primary issue with this practice is aggressively feeding may lead to poor prognosis. 
There is conflicting evidence that volume-based feeding is the more effective method.65-70  
The feeding relationship can be represented by a U-curve. There is a risk to excessively 
underfeeding and overfeeding a patient. However, the ideal feeding practice is somewhere 
between those two risks.  
Established feeding protocols undeniably work by increasing nutritional intake, helping patients 
meet their caloric targets in a timely manner, and reducing unintentional variation in practice.71 
While protocols should never encourage adverse patient outcomes, they should be open to 
impactful change. More specifically, not encouraging excessive withholding of feedings, being 
mindful of complex cases (e.g., refeeding syndrome, irritable bowel disease, or post-pyloric 
feeding), and moving on from outdated methods. 
Electronic Medical Records 
Electronic medical records (EMR) can be used to improve practice or be inefficient and hinder 
practitioners. The problem is when an EMR is inefficient and staff are constantly overworked. 
This is further complicated when important, but less urgent matters (e.g., malnutrition) are left 
unaddressed.  
Registered dietitians submit relevant notes regarding malnourished patients; yet medical teams 
and physicians do not frequently see them.72 Additionally, physicians underdiagnose 
malnutrition in patients with a higher BMI, leading to longer hospitalizations, higher medical 
costs, and subpar nutrition support.  
Nutrition practitioners should work with relevant medical teams and information technology 
services to find a solution. One example is having EMRs alert the medical team with relevant 
RD notes for patients diagnosed with malnutrition. Because different healthcare facilities have 
varying workload capacities, reasonable clinical criteria should be established. In this sense, 
malnourished patients can be advocated for without requesting too much from any specific 
practitioner. However, progress should not stop once the policy is in place. Periodic leadership 
and team meetings should be encouraged to continuously improve patient outcomes.73 
Nutrition Consults 
In the inpatient setting, patients are bombarded with an array of mandatory procedures and are 
quickly discharged once stabilized. Consequentially, nutrition professionals are expected to 
deliver medical nutrition therapy in a short span of time. It is not uncommon for nutrition 
practitioners to play no part in discharge care. Therefore, nutrition practitioners should deliver 
relevant information during the initial follow-up and prior to discharge. While intuitive, the 
literature states there is a lack of nutrition follow-up and discharge care.41 
Post-Discharge Care 
According to the literature, nutrition discharge protocols are beneficial for the patient17,36,74,75, 
but they are not widely prevalent in healthcare facilities.29,76-80 There are multiple forms of 
support that can be provided: (1) food; (2) local resources; (3) social worker and care 
management; (4) nutrition advice.  
Additional Food 
If supported by the healthcare organization, food packages or grocery gift cards could be given to 
individuals at-risk for malnutrition, regardless of food security status. Two inherent limitations 
with this exist. First, the type of food given and the amount. Discharged patients may feel 
groggy, frail, and unable to carry too much food. Packages should be designed to accommodate 
the patient’s barriers such as: relying on public transportation, lacking refrigeration or the ability 
to cook foods, major therapeutic diets. Second, depending on the organization there may be legal 
stipulations behind gift cards for patients. Therefore, practitioners should connect with their legal 
services to create a solution for patient support. One solution might include internal financial 
waivers for at-risk patients based on eligibility criteria. 
Food Environment 
Nutrition professionals should connect patients with relevant local resources. A fundamental 
understanding of what the built environment has to offer and how patients may benefit from 
select resources is necessary for understanding how to help patients beyond the hospital. 
Actively communicating with local organizations strengthens the connections with the healthcare 
facility. However, individuals in low-resource, rural areas are less likely to benefit due to a lack 
of organizations. Alternative solutions such as partnerships with regional food banks, local 
churches, grocery stores and local farms may be needed. 
Social Work 
Social workers are trained to help patients through various difficult issues by integrating 
families, professional groups and communities. Additionally, social workers can help vulnerable 
patients recover and gain post-hospital independence. Social workers and care management 
should be encouraged to work with at-risk patients if they are not already. They can provide 
invaluable connections to local resources, but also assist with finding assistance in various useful 
ways (e.g., EBT, disability, meals-on-wheels). Applying for official assistance is a large barrier 
that prevents individuals from receiving assistance despite being eligible.81 Connecting patients 
with resources that are relevant for them will improve the overall security of the patient. 
Practical Consults 
The last is providing nutrition advice to both the patient and the caretaker. Hospitalized patients 
are not in an ideal state to learn new information. Therefore, present family members or 
caretaker should receive most of the education and resources. Evidence shows that nutrition 
consults should go beyond simple education.44 They should give practical advice to treat the 
problem specifically and not giving brief advice or a stack of educational materials for a specific 
condition. Additionally, the practitioner should be mindful of the patient’s state of being post-
discharge. Individuals who had surgery will likely not have the strength to cook complex meals. 
People suffering from cancer or cancer treatment side effects may not experience hunger. Last, 
practitioners should give advice relevant to the patient’s generation, familiarity, and 
comfortability. Relating to the patient may require practitioners to become acquainted with older 
styles of cooking, the local food environment, and patient’s cultural background. 
Industry-based Methods 
Hospital-Based Initiatives 
Four hospital systems developed programs to abate the negative impacts of the local food 
environments. The first, Arkansas Children’s Hospital has an on-campus garden that provides 
more than 20,000 free meals per year, host cooking classes, and use a mobile food pantry to meet 
families that have transportation issues.82 Not only do they support the patient when hospitalized, 
they educate patients in the community, and break down barriers to meet patient needs. 
Boston Medical Center screens their admitted patients and families for food insecurity.83 Flagged 
individuals receive additional food packages from an in-hospital food pantry, formal assistance 
to apply for EBT and WIC, gift cards for food beyond hospitalization, and nutrition classes. Like 
Arkansas’ Children’s Hospital, Boston supports their patients longitudinally. 
Ezkenazi Health in Indiana partnered with Meals on Wheels, Central Indiana Senior Fund and 
Head Start Nutrition Program for Seniors.84 Their multi-partnership helped establish a medically 
tailored meal program meant for all patients, free of cost. Additionally, they have a rooftop 
garden meant for both patients and community members. Eskenazi health took a unique 
approach to support their patients holistically through partnerships. They provide effective care 
without adding the cost to their patients. 
The last health system, ProMedica in Ohio has two local food pharmacies for food insecure 
individuals.85 Eligible patients receive several days’ worth of food each month and free nutrition 
counseling from a registered dietitian. As a result, ProMedica reduced their readmission rates by 
53% while having a 4% increase in primary care visits due to their screening process. 
ProMedica’s initiatives increased community awareness the impact poor nutrition can have. 
The University of North Carolina Health System (UNC) is developing their own initiative and 
incorporating elements from each health system.86 More specifically, (1) screening for food 
insecure patients, (2) having an in-house food pantry for diverse populations, (3) supporting 
vulnerable patients (e.g., big eight allergens), (4) incorporating nutrition professionals into the 
discharge process, (5) implementing a teaching kitchen, and (6) expanding operations through 
their outpatient locations.  
Surgical Care 
Duke University Hospital developed the Pre-Operative Nutrition Score (PONS) by pulling 
questions from the validated Malnutrition Universal Screening Tool for surgical patients.87,88 
There are three main questions: (1) is the patient’s BMI less than 18.5, or less than 20 older than 
65 years of age; (2) has the patient recently unintentionally lost more than 4 kg of weight; (3) did 
the patient consume less than 50% of their normal diet in the previous week.47 Answering any of 
those questions automatically flags the patient for being at malnutrition risk. If the patient also 
has an albumin score less than 3.0g/dL or a vitamin D value less than 20 ng/mL, then they are 
also flagged. Because of their in-house success, the screening tool is in the process of being 
validated.  
If a patient is flagged for malnutrition risk, then a preoperative plan is implemented.47 They 
begin with prescribing a high-protein oral nutrition supplement and repleting nutritional status 
(albumin and vitamin D). Two hours before surgery, the patient consumes an isotonic 
carbohydrate (50g of carbohydrates). After surgery, patients are prescribed a high-protein oral 
nutrition supplement for several weeks until they are recovered.  
Hospital Quality Improvement Programs 
In four Chicagoan hospitals, an oral nutrition supplement quality improvement program (QIP) 
saw an absolute readmission rate reduction of 6.5% and reduced the patient length of stay by 1.9 
days.89 The program screened patients on admission for malnutrition, delivered oral nutrition 
supplements within 24 hours of being admitted, provided a nutrition post-discharge care plan, 
and oral nutrition supplement vouchers.  
Another QIP reduced the in-house delivery of oral nutrition supplements by 20 hours, decreased 
the patient length of stay by 0.88 days, and supplied more malnourished patients with oral 
nutrition supplements than prior intervention. The QIP saved approximately $2,000 per patient 
compared to the $88 required for the supplements.90  
In 2018, another nutritional QIP resulted in readmission rate relative risk reductions for surgical 
patients (46.9%) and medical patients (20.6%).91 The researchers screened their patients on 
admission, prescribed oral nutrition supplements for at-risk patients, and delivered relevant 
nutrition education for the patient and the family member present. 
St. Francis Healthcare implemented a five-year QIP program to identify malnutrition patients 
and provide care from admission to post-discharge.92 They had four stages: (1) identifying high-
risk patients; (2) making evidence-based nutrition care decisions; (3) providing nutrition care; (4) 
developing relevant discharge plans for the patient. By the fifth year, St. Francis Healthcare 
successfully identified 95% of high-risk patients, saw an absolute reduction in major 
complications of 57%, and reduced their 30-day readmission rates from 16.5 to 7.1%. 
The National University Hospital in Singapore implemented a traditional QIP using a Plan-Do-
Check-Act cycle (PDCA), a fishbone diagram, and a value stream map.93 Utilizing data from 
annual audits, the dietetics department created a fishbone diagram to identify five root causes: 
(1) undertrained nurses; (2) no standard screener; (3) a lack of feedback from errors; (4) overly 
complicated screener; (5) bureaucracy barriers. Then, they used a PDCA cycle to establish 
internal goals (improving screening, referrals, and time taken to be seen by a nutrition provider). 
The dietetics department found the weak points in the flow of care through a value stream map. 
Prior to this QIP, if a patient was deemed to be at-risk, then it would take approximately 4.3 days 
for a nurse to request the referral from a physician. Strategically eliminating a layer of 
bureaucracy lowered the turnaround time to 7 hours. The dietetics department justified reducing 
the bureaucracy by using a validated screening tool, training nursing staff, and presenting in-
house data from annual audits. 
Beyond the Hospital 
The Metropolitan Area Neighborhood Nutrition Alliance (MANNA) in Philadelphia is a non-
profit organization that specializes in delivering medically tailored meals.94 They staff dietitians 
and chefs to design meals for individuals with both chronic and acute conditions. The 
organization delivers three meals a day per week completely free of charge for each participant. 
This program reduced local healthcare costs by 31%, reduced participant hospital admissions by 
50%, and hospitalized participants were 23% more likely to be discharged to their home instead 
of an alternative (e.g., skilled nursing facility). 
The Aarhus University Hospital of Denmark conducted an RCT to provide follow-up care to 
discharged patients.95 They randomly split elderly patients between into three groups: home 
visits, telephone calls only, and the control (no post-discharge care). Patients receiving home 
visits 60% less likely to be readmitted to a hospital for 30- and 90-days post-discharge when 
compared to the control. No statistical significance was found for the telephone call group. The 
home visit intervention relied on dietitians tailoring needs based on the patient’s hospital 
experience. Tailoring interventions was made possible by identifying nutritional needs, 
understanding meal behaviors, and providing nutrition counseling. Each home visit was 45 
minutes in length, and held at 1-, 2- and 4-weeks post-discharge. 
Advocate Health Care (AHC) in Illinois, a home health agency, conducted a nutrition to reduce 
the burden on hospitals.96 Patients were eligible if admitted from an AHC facility and were at-
risk for malnutrition. Flagged patients were prescribed oral nutrition supplements. Participants in 
the treatment group saw a reduced absolute risk of hospital readmission at the 30-day mark 
(3.6%), 60-day mark (5.1%%), and 90-day mark (4.9%). For an unknown reason, individuals in 
the treatment group were 50% more likely to have an emergency department visit. This 
contradiction may stem from an increased surveillance from the home health agency. The QIP’s 
success in reducing readmissions resulted in approximately $1,500 savings per patient treated. 
Limitations 
Screening 
The current literature showed several limitations. For example, the difficulty of selecting an 
objective screening tool that can fit the needs of the populations served. While organizations 
such as the Academy of Nutrition and Dietetics released their views on the popular screening 
tools, there is no consensus on which is superior.97 Malnutrition screening tools meant for the 
general population are not useful in select patients (e.g., cancer) as their non-malnutrition 
diagnosis automatically predisposes them to malnutrition.98 For certain patients (e.g., patients 
undergoing surgery), malnutrition may not be an obvious issue. Additionally, many nutrition 
interventions use what the practitioners perceive as the best tool for their population. Making 
accurate comparisons is difficult when there is considerable variation of methodologies and 
heterogeneity in patient populations for each study.  
 
Study Designs 
Another profound limitation was the cross-sectional nature of the data. Much like, retrospective 
cohorts, cross-sectional observations are useful for finding potential connections, but they lack 
the temporality aspect. Professionals well-acquainted with research may understand this issue, 
but inexperienced individuals (including health professionals) may inappropriately interpret 
information presented.  
More prospective cohort and randomized control trials (RCT) are needed to avoid reverse 
causation and confirmation bias in the field. Unfortunately, many of the prospective cohorts or 
RCTs in the literature lack adequate population sizes to properly power the statistical findings. 
As a result, generalizability is limited, and more research is needed to make conclusive 
statements on the best nutrition interventions. 
Methodology 
Some of the literature lacked information regarding the types of nutritional interventions. For 
example, articles mentioned the use of an oral nutrition supplement but failed to indicate the 
composition of the beverage or volume. This has serious implications because an isotonic 
carbohydrate beverage serves a much different purpose than a typical meal replacement 
supplement. The same problem can be found when articles state patients received nutrition 
counseling. There are numerous ways to deliver counseling and different forms of therapy 
(medical nutrition therapy and mental health therapy). Interventions are much less effective 
when the article fails to inform the reader how success was specifically achieved.  
Additionally, many interventions fail to use a dose-dependent methodology, creating 
unnecessary burden when developing guidelines or standard operating procedures. A quality 
representation of this can be seen in feeding patients through enteral or parenteral nutrition. More 
specifically, time-based versus volume-based feeding. The literature strongly supports the 
consequences of malnutrition, but also strongly supports the negative outcomes from overfeeding 
patients. Although difficult for certain settings, when possible, dose-dependent methodology 
should be encouraged to yield quality, reproducible science. 
 
Cost 
The cost of malnutrition is well-understood when compared to the cost of non-malnourished 
patients.19,21,29,99 However, the upfront cost to implement various malnutrition interventions is 
not apparent. The lack of cost-benefit data makes it much harder to convince healthcare 
administration to support a nutrition intervention. Although preventing and mitigating 
malnutrition will result in noteworthy savings, facilities have a limited capacity to launch 
initiatives. More specifically, they have limited personnel, budget, and opportunity. An 
unnecessary burden is placed on healthcare workers when they cannot easily compare various 
interventions. 
Guidelines 
Clinical guidelines are highly revered. However, some consist of “good practice points” and lack 
strong supporting evidence. This is not to say guidelines are not quality resources, but the 
literature is not always at a level to support nor disprove the ideas. The paucity of evidence in 
certain subtopics also creates ambiguity. For example, the optimal nutritional intervention for 
patients with cancer at various points of their treatment, or, which type of patients should not be 
fed preoperatively is still unknown.49 More research is needed to drive evidence-based practice 
for the most optimal patient outcomes. Several instances in medical history prove the reliance on 
practice that is not evidence-based. The first is the fear of preoperative feeding prior to surgery 
leading to unnecessary wasting.100 The second involves excessively checking gastric residual 
volumes in an enterally fed patient leading to less feeding and unnecessary nursing work.101 
Modifiable Determinants 
Future work should continue to identify modifiable determinants beyond those in the hospital. 
Several modifiable determinants were identified in older adults: hospitalization, eating 
dependency, poor self-perceived health, poor physical function, and poor appetite.34,35 More 
collaboration is needed to validate determinants for various populations. Doing so could guide 
what interventions should be taken, both in the healthcare setting and in the community. 
 
Conclusion 
Malnutrition is a clinically diagnosable condition that contributes to poor health and patient 
outcomes. Although malnutrition was formally recognized in hospitalized patients decades ago, 
it is still an understated issue. This is a concern because malnutrition undeniably leads to 
increased lengths-of-stay, increased medical costs, readmission rates, diminished recovery, and 
higher mortality rates.  
Three vulnerable populations (geriatric, surgery, and cancer patients) were highlighted in this 
paper because it is not uncommon for an individual to fit into more than one category. Each 
population carries their own risk that can be explained through physiological processes. Older 
adults succumb to the inevitable effects of aging, while patients with cancer experience wasting 
due to their condition and treatment side effects, and patients undergoing surgery have increased 
physiological demands to maintain homeostasis.  
Malnutrition is not a problem solely for hospitals or healthcare facilities, but a public health 
problem. In the United States, approximately one-third of patients are at-risk for malnutrition. 
Malnutrition developed prior to admission may be a result of systemic inequities and a poor built 
environment. Additionally, up to one-third of non-malnourished patients become malnourished 
during their hospitalization. A lack of resources, standardized protocols, and under recognition 
contribute to the development of malnutrition while hospitalized. Moreover, returning patients to 
their food environment along with the inability to deliver adequate discharge care does not put 
the patient in a better position. Instead, it contributes to posthospital syndrome and promotes 
hospital readmissions. 
Health systems must continue moving away from the antiquated model of solely treating patients 
when they are admitted. The Affordable Care Act requires non-profit hospitals to have a 
minimum level of effort, intervention, and interaction in local communities.102  
Several initiatives were highlighted ranging from improving internal processes in the facility to 
large-scale partnerships affecting the entire patient life cycle (pre-admission to post-discharge). 
Two examples also demonstrated that interventions do not always need to be novel, original, or 
remotely unique to help patients. Duke University Hospital developed their preoperative 
nutrition screening tool based on a previously validated tool, garnered in-house data, and used 
their expertise to craft a worthwhile tool. The UNC Health System also adopted successful 
qualities from other health systems to begin their initiative. Proven methods should not only be 
implemented when feasible but improved upon when possible.  
It is no longer enough to treat malnutrition when it is screened. If possible, concerted efforts 
should be made to combat malnutrition at multiple points in the patient lifecycle by: (1) 
establishing systems that catch malnutrition without adding undue burden; (2) optimizing in-
house care; (3) promoting post-discharge care plans; (4) developing partnerships to effectively 
mitigate the effects of malnutrition.  
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